IL-1 and IL-1 receptor antagonist regulation during keratinocyte cell cycle and differentiation in normal and psoriatic epidermis.
Changes in the levels of IL-1 (IL-1alpha, IL-1beta, and its receptor antagonist, IL-1RA) occur upon keratinocyte differentiation in vitro and are associated in vivo with abnormal differentiated and hyperproliferative states of psoriatic keratinocytes. A flow cytometric procedure, capable of detecting changes in the intracellular levels of IL-1, was used to determine whether intracellular IL-1/IL-1RA levels in psoriatic and normal keratinocytes alter during in vivo differentiation and the cell cycle. Increases in the IL-1RA levels and IL-1alpha levels were observed as both normal and psoriatic keratinocytes differentiated from basal stem cells (beta1 integrin+, small size) into transient amplifying cells (TAC; beta1 integrin+, large size). Upon further differentiation (beta1 integrin-, large size) both IL-1RA and IL-1alpha levels dropped. However, while psoriatic IL-1beta levels increased as cells differentiated into TACs, little change occurred in the IL-1beta levels of normal keratinocytes during differentiation. Changes in IL-1/IL-1RA levels were also detected as keratinocytes progressed through the cell cycle. Within the basal stem cell population of both normal and psoriatic keratinocytes, the IL-1alpha and IL-1RA levels increased between G0/G1 and S but not between S and G2/M. However, psoriatic basal keratinocyte IL-1beta levels differed from those of normal keratinocytes by showing no increase between S and G2/M. The IL-1/IL-1RA levels of normal TAC increased throughout the cell cycle. However, in psoriatic TAC, a slight decrease in IL-1alpha and IL-1RA levels was observed between G0/G1 and S followed by a delayed increase between S and G2/M. IL-1beta levels in psoriatic TAC varied little throughout the cell cycle. Thus, we were able to detect precisely the regulation of IL-1/IL-1RA intracellular levels during the keratinocyte cell cycle and differentiation, showing notably decreased IL-1beta upregulation in psoriatic keratinocytes progressing through the cell cycle.